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NATIONAL ADVISORY COMMl'ITEE FOR AERONAUTICS 
TECHNICAL NOTE NO. 1162 
EFFECT OF BRAKE FORMING IN VARIOUS TEMPERS , ON TEE 
STRENGTH OF ALCLAD 758 -T ALUMINUM-ALLOY SHEET 
By Walter Woods and George J. Heimerl 
SUMMARY 
Results are presented of tests to determine t he effect, of 
brake forming in varj,ous tempers on the strength of Alclad 75S-T 
aluminum-alloy sheet in 'the direction paralle l to the brake . The 
tensile and comprossi ve strengths of Alclad 75S -T sheet , formed 
in the 0 and W tempers, were either increased or little 
affected as compared with those of similarly treated unformed 
material. When Alclad 75S-T sheet "as received" was formed, however, 
the tensile 'yi eld stress v~s' reduced about 7 percent for the with-
grain direction and 1 percent for the cross-grain direction, whereas 
th9 tensile ultimate and compressive yield stresses were increased 
somewhat. The elongation was always slightly reduced as a result of 
forming. 
Il'lTRODUCTION 
Questions regarding the effect of brake forming on the strength 
of.Alclad 75S-T aluminum-alloy sheet arose 'shortly after the intro-
ductten of this new high-strength material. An inves t i gation was 
therefore undertaken to determine the t ensile and compressive 'strengths 
of Alclad 75S-T alu..rninum-alloy sheet resulting from brake formi:p.g the 
material in various tempers. 
SPECIMENS AND METHOD OF TESTING 
The dimensions of the t ension ancl compression specimens, which 
included only curved material, are shmm in figure 1. These s1>eci-
mens were cut from the corners of Z-sections that had been brake-
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2 NAeA TN No. 1162 
formed of 0.102-inch-th1ck Alclad 758 a l uminum-alloy sheets in 
the 0, W, and T tempers . (See fig. 2.) The four different 
forming ~rocedure6 used. are outlined under RESULTS. The specimens 
were similar to those used in a recent investigation of the effect 
of brake forming on the strength of 24S-T aluminum-alloy aheet. 
(See reference 1.) 
Reference tension and compression specimens were taken from the 
flat web and flanges of the Z-sections. The dimensions of the flat 
tensile specimens conformed to the A.S.T.M. Standards for sheet 
material (reference 2); the flat compreSSion specimens had the same 
over-all size as the curved corner compression specimen shown in 
figure 1. 
For the tension tests of the curved corner specimens, special 
inserts were required between the Templin self-alining grips and the 
specimens in order to maintain the original cross-sectional curva-
ture and also to make the centroide.l axis of the ~ecimen coincide 
with tho center of the grips when the load vas applied. 
For the compression tests, a Montgomery-Templin type of com-
pression fixt.ure (see reference 3 for the technique in using this 
fixture) was used for both the flat and. the curved corner specimens. 
The supporting plates for t ho curved corner specimens and the 
fixture are shown in fi gur e 3 . 
Tuckerman optical strain gages wer e used to measure the strain 
for both the tension and the compreSSion tests. 
RESULTS 
The effect of brake forming on the tensile and compressive 
properties of Alclad 75S-T aluminum-alloy sheet in the direction 
parallel to the brake 1s presented in figures 4 and 5 for the four 
forming procedures. ThA essential results for each fo~tng procedure 
and for both grain directlons of the material are described briefly 
in the following tabulation, in which the strength of formed material 
is in each case compared with that of unformed material treated in 
all respects the same except for forming . 
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Procedure 
(1) A1clad 75S-T sheet "as 
recei ved" was formed ·to an 
inside bend radius of six 
times the shee~ th1ck-
,ness, r = 6t. 
, (2) Alclad 75S-T sheet "as 
receivod" vms solution heat 
treated at 9100 F ' fo~ 
20 minutes, cold-water 
quenched, formed to r = 3t 
within 10 minutes after 
quenching, and aeed at room 
t emperat.ure for 4 de.ys and 
then at 2500 F for 24 hours. 
(3) Alclad 758-0 sheet "as 
recGived" was solution heat 
t reated 9100 F for 
45 minutes, cold-water 
quenched, formed t o r = 3t 
wi t hin 10 minut es after 
quenching, and ged at room 
t empera.ture for 4 days and 
t hen at 2500 F for 24 hours. 
(4) Alclad 758-0 sheet "a.s 
received" was formed to 
r = 3t, solution heat 
t r eated at 910 0 F for 
45 minutes, cold-water 
quenched, and a ged at room 
t emperature for 4 daYE! and 
then at 2500 F for 24 hours. 
3 
Effect of brake forming 
The tensile yield stress ~ty 
was reduced, whereas the 
compressive yield stress 0Cy 
and tensile ultimate st!eBS 
0tu' were increased somewhat. 
The tensile and compressive 
yield stresses wore increased, 
whereas there was no appreci-
able change in the tensile 
ultimate ,' stress . 
:The reaul ts .. Tere simi lar to 
' those obtained in procedure (2). 
The 'results were essentially 
similar to those obtained 
in procedures (2) and (3). 
In each of the four forming proced.ures, the percent e longe ti on 
in 2 incheD was reduced from about 14 or 15 porcont to about 10 
or 12 percent as a r esult of t he forming. 
---~. - -- . -------~-
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CONCLUSIONS 
The signi ficant conclus i ons of this study of the effect of 
brake f onnin i n various temper s on t he tensile and compressive 
proper t i es of A1clad 75S-T aluminum-alloy sheet in the direct ion 
parallel to the brake are as follows : 
1. When A1clad 75S sheet was formed (r = 3t ) in the 0 
and W t empers and subsequent ly hea t t reated to the T temper, 
the tensile and compressive st r engths wer e ei t her increased or 
litt l e affected as compared with t hos e of similarly treated unformed 
material. 
2. When A1clad 75S-T sheet "as r eceived" was formed (r = 6t), 
t he tensile yi e ld st r ess was reduced about 7 percent for the wi t h-
grain direct ion and 1 percent for t he cross-grain direct ion, wher eas 
t he ult imate and compressive yi eld stresses wer G increased somewhat. 
3. In all cases, the percent elongation in 2 inches was r educed 
from about 14 or 15 percent f or the flat material to about 10 
or 12 percent f or the formed materia l. 
Langl ey Memoria l Aeronautical Laboratory 
National Advi sory Commi t t ee for Aer onautics 
Langl ey Fie ld, Va ., April 26, 1946 
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Figure /.- Di mensions of tension and compression 
specimens cut from curved corners of formed 
z- sections. t~ 0.102 inch. 
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figure C.- Directions of forming Z-sections . 
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(al Urtassembled. 
(b) Assembled. 
Figure 3.- Montgomery-Templin type of compression 
fixture with rollers removed, showing support-
ing plates used for curved corner compression 
specimens. 
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Figure 5.-Effect of broke forming on the tensile and compressive stress-strain curves 
of ai02-Inch-thicK Alclad 755-T aluminum-alloy sheet. 
